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Abstract — The rapid growth of technology result in two contradictory phenomena, the global world becomes smaller while the 
internet users increase drastically. This diversity of users becomes the main attention toward the study of human-computer 
interaction due to the influential of users’ background toward the usability of web application whereby the combination of color 
strongly determines user’s preference and engagement level.  Hence, determination of color based cultural marker is crucial to the 
interface design process in order to fulfill the need of diverse users. Most of the empirical study so far has been carried in western 
contextual. As a result, suggested marker are not applicable in eastern perspective, particularly Malaysia which consist of 
multicultural societies. This article provides a content analysis of the website application targeted to multicultural audience to 
determine the prominent color based cultural markers. More importantly, identifications of the markers could assist the interface 
designers towards creating web-based application that reflected the multicultural audience preferences. 
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I. INTRODUCTION 
The relationship of culture and human plays an important 
role in the interface design process. Plethora of studies has 
shown the synchronization between these factors provides 
positive spillover toward acceptance and usability of web-
based applications. There have been agreements among 
scholars since several decades ago on how culture could 
influence user’s behavior toward technology [1], [2]. For 
instance, how they interpreted, reacted and felt toward the 
application were associated with their cultural background. 
Empirical studies so far confirmed that culture as a precursor 
to human characteristic; better understanding of the users’ 
cultural background was one key premise to provide 
successful interaction [3]. 
Among the issues highlighted, cultural-based user 
interface dominated the study [4]. It has been noted among 
prominent scholar, lack understanding of users’ cultural 
backgrounds could undermine the usability of application [5], 
[6]. The term culturability initiated by Barber and Badre [7] 
since several decades ago proves how culture and usability 
could not be separated while designing the web-based 
application. The concepts of understanding certain 
applications are varying among users that strongly related to 
their cultural background, in particular, embedded in their 
personality. 
There are several terminologies used to describe the 
interface design elements that are common among particular 
groups: for instance, cultural marker [7], [8] and cultural 
attractor [9]. However, various researchers utilized cultural 
marker since several decades ago to imply that various 
cultural backgrounds could lead to the discovery of different 
marker. Comprehensive studies so far confirmed that 
cultural marker was influenced by the local culture [8], [10]. 
Determination of cultural marker was essential for interface 
designers in order to provide successful interaction. The 
markers should be manipulated to suit the user’s cultural 
needs that speed up the understanding process. Color is one 
of the dominant culture markers that influence user’s 
preference and engagement toward certain interface design. 
Thus, the existence of Culture Centered Design (CCD) is 
an approach that focuses on users’ cultural background while 
designing the interface. Most of the research regarding CCD 
have been conducted in the west with a few studies focusing 
on eastern perspective. Moreover, most of the studies 
focused on finding the differences at a cross-cultural level 
involving comparison study between two or more countries. 
Such a study cannot be applied in other countries because 
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the studies of culture are related with the context because it 
opens to ecological fallacy [11]. Even though some studies 
in Asian countries are available, mostly focusing on China, 
Taiwan, Korea, and India. People from those countries 
practice different cultural traits that differ from subcultures 
in Malaysia. Therefore, the overarching purpose of this 
paper is to discover color based cultural markers in interface 
design for a multicultural society in Malaysian perspective. 
This article is encompassing of four sections. Section I 
briefly overviews the importance of cultural marker 
identification in interface design. Section III reviews 
previous literature that focused on prominent cultural models 
and evolution of CCD. Section III also proposes the 
methodology to discover the color based cultural markers. 
Result and discussion on the discovery of color based 
cultural marker are reported in Section III. Finally, section 
IV presents the conclusion and highlights the future work. 
II. MATERIAL AND METHOD 
A. Cultural Model and Culture Centered Design 
This section reviews the related literature on two main 
themes regarding the study of culture for interface design; 
Cultural Model and Culture-Centered Design. The 
discussions are focused on a critical review of prominent 
cultural models and the evolutions of CCD research. 
1)  Cultural Model:  Considerable amount of literature has 
depicted that cultural model used to describe differences 
among a group of people from geographical segregation 
which influence their conceptualization to certain stimuli 
[12], [13]. Nonetheless, by intent or default, all attempt of 
cultural research will end up with cultural dimension through 
empirical study. The key underpinning in every research 
relied on the definition of the cultural model through the 
measurement of cultural variables which vary among 
scholars. Among the models, three cultural models were 
discussed rigorously in literature are from Hofstede [14], 
Trompenaars & Hampden-Turner [15] and Hall [16]. The 
above models were developed in the 1990s provided many 
facets of culture based research [17]. 
According to  [18], communication is a mechanism to 
discover the diversity of people. The ways people receive, 
process and transmit the information varies among different 
groups of people. Hall belief that most of the interaction 
processes are using nonverbal communication, either 
through the way people behave or use certain material. Most 
cited dimension in his cultural model is High Context and 
Low Context Culture.  
In contrast, [14], as one of the pioneers in cultural 
research, distinguish the culture by using quantitative study 
among international workers using cultural dimension. The 
respective countries were given the score index for every 
dimension based on the nationality of the workers. Initially, 
only four dimensions were built; Power Distance, 
Uncertainty Avoidance, Gender Role Identity and 
Collectivism Individualism.  
Meanwhile, Trompenaars & Hampden-Turner [15] 
focuses on finding the differences through observation on 
how people solve the problem in three different key area; 
time, environment and relationship. The main purpose of his 
study is to assist the manager in communication and 
collaboration. Based on the problem, he discovered the 
measurement by using seven dimensions. 
Apparently, it appears from the aforementioned model 
that culture was always regarded as major factor contributes 
to the existence of diversity among people which ranging 
from their subjective feeling to their behavior. On one hand, 
different numbers of dimension were developed by the 
researcher as a measurement of diversity among human. On 
the other hand, several dimension share similarities across 
discipline disregard the domain of the study. For instance, 
Power Distance and Collectivism Individualism [14] have 
similarities with High Context/ Low Context Cultures [16]. 
Polychromatic, Time Orientation, and Sequential Synchronic 
show dimension relating to the passage of time. 
2)  Evolution of Culture Centered Design (CCD): More 
than 20 years pass by since Hofstede [14] discovered 
cultural dimension as a variable to measure the 
psychological differences among human being. He argues 
that the differences occurred when a group of people living 
in different context resulting their contrasting cultural trait. 
Since then a plethora of studies has been conducted to 
identify the differences and similarities involving several 
levels [3], [19]. Cross cultural study involved finding 
differences between two or more different countries or 
region [20], [21], meanwhile intercultural level involved 
finding differences within a single country [22], [23]. Since 
then ample of study regarding culture in interface design has 
been extensively explored. [9] develop cultural attractor to 
find the similarities between western and eastern culture. 
Jagne & Smith-Atakan [24] discovered prominent interface 
between four regions, Chiu et al. [23] found differences in 
the trading websites in China. 
Deliberate study of culture is important due to the nature 
of people reaction to certain stimuli that impress their 
attention. Most of the scholar agrees that culture plays a 
significant role in promoting positive stimuli toward human 
brain [25]. As a result, self-actualization which is the highest 
peak of Maslow hierarchy of human need will be achieved 
when correct stimuli trigger spontaneous thinking [26]. More 
importantly, cultural based user interface design will speed 
up the human thinking process and reflected through their 
behavior. 
CCD refers to the comprehensive study of users’ cultural 
background to ensure usability of web based application. 
During the investigation of users background, culture and 
context are bound together due to the characteristics of 
culture are not applicable to other settings [4]. With this 
reason, the study of CCD is increasing. Several 
terminologies were used by researcher throughout the year to 
describe the differences, however recently the term culture 
centered design (CCD) was introduced by [22] when 
studying the choices of metaphors in Taiwan. Since then the 
term has been utilized rigorously in the literature [26], [27]. 
For example [19] trying to find the differences in four 
western countries.  Although various research captured the 
concept of culture, however, mechanisms on finding the 
differences remain questionable to the researcher in different 
context.  
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B. Multicultural Society in Malaysia 
The diversity in Malaysia population was noticeable since 
the early century of Malacca Sultanate period [28]. Indeed, 
Tanah Melayu was situated in a strategic geographical 
position along the trade routes of the South East and the Far 
East became attractive to the travelers. Furthermore, rich 
resources of Tanah Melayu lures entrepreneurs exchanging 
their good [29]. However, during this time the migration did 
not change the cultural structure [30]. 
In fact, the existence of multicultural society in Malaysia 
was started during British colonial policy period of divide 
and rule [28]. The vast changes in Malaysia history happen 
during this period where large scales of workers were 
brought in from India and China. Chinese immigrant became 
laborers in tin mines while Indian became laborers in rubber 
plantation [31]. As a consequence, the influx of workers 
shifts the original Malay population to the multinational and 
multicultural society, primarily consist of three main ethnic 
groups which are Malays, Chinese and Indians as shown in 
Fig. 1 [32]. 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 Multicultural society in Malaysia 
 
Plural society or multicultural society is firstly introduced 
by J.S. Furnivall commonly used to describe a society that 
were separated by race, institutional and cultural patterns 
[33], [34]. The migration of workers bring along their 
heritage, belief, ritual and religious. They start their family 
and generate the heterogeneous to the culture of Malaysia 
when every group tends to socialize in their own society and 
freely practice their own culture. Although the society 
change into unique varieties but they are free to involve in 
their own social activities and practice their own tradition, 
language, customs, and life style [35], [36]. Hence, this 
makes Malaysia, an emerging country with a diverse socio-
cultural background. The plural society which initially 
started as a worker shifts toward resident eventually builds 
the Malaysian multicultural society [37]. To live in the 
peaceful country, mutual respect exists among people of 
different culture and religion [38]. 
Research by a well-known scholar conducted a 
comprehensive study on how values in the workplace are 
influenced by culture [39]. He explores the Malaysian 
culture through the view of the 6-D Model. The six 
dimensions are shown in Fig. 2, which are power distance, 
individualism, masculinity, uncertainty avoidance, long term 
orientation and indulgence. These dimensions are discussed 
below.  
1). Power Distance: In the first dimension, Malaysia 
scored extremely high. This indicates that people in this 
country accept a hierarchical order which everyone has a 
place and no further justification needed. The findings show 
that hierarchy in an organisation causes the existence of 
inequalities, centralization, subordinates following orders 
and autocratic leadership. 
 
 
 
 
Fig. 2 Malaysian culture through the lens of the 6-D model© 
2). Individualism: Low score shows that Malaysia is a 
collectivistic society. Obviously, Malaysian prefer close 
long-term commitment towards an organisation. Devotion in 
collectivistic culture is dominant and overcomes most other 
societal rules and regulations. Such a society nurtures strong 
relationships, where everyone is responsible for their fellow 
group members. 
3).  Masculinity: This dimension is unable to be 
determined due to an intermediate score of 50. 
4). Uncertainty Avoidance: In this dimension, Malaysia 
scored 36 and hence has a low preference for avoiding 
uncertainty. This shows that Malaysian societies preserve 
calm attitude, whereby, practice counts more than principles 
and deviance from the norm tolerated more easily. 
5). Long Term Orientation: Malaysia scores 41 in this 
dimension, which shows that Malaysian practice normative 
culture. Malaysian have a firm concern with establishing the 
absolute Truth and their thoughts are normative. They are 
respectful of traditions, small tendency to save for the future, 
and emphasise on accomplishing instant results. 
6). Indulgence: This dimension scored 57 shows that 
indulgence plays a vital role. Malaysians are classified as an 
optimistic society that enjoys and cherishes life. They have a 
tendency toward finer things and emphasize on leisure in 
their life.  
C. Methodology 
The applied methodology aims at finding the prominent 
color based cultural element for the specific cultural group. 
The element will become a color based cultural marker for 
the targeted audience and will be used further in the next 
stage of the study. The significant findings of website 
analysis are to highlight the relevant color based cultural 
marker in the existing website by using content analysis 
 
Malay 
 
Chinese 
 
Indians 
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methodology. Fig. 3 shows the steps that lead to the 
identification of these color based cultural markers on 
website application. The selection of the applied 
methodology in each phase is justified in the following 
subsection. 
 
 
 
 
Fig. 3  Website analysis procedure 
1)  Website Selection:  To analyze the culture differences 
among the subculture in Malaysia, 90 websites were chosen 
according to their related audience. 30 websites from each 
audience (Malay, Chinese and Indian) are listed based on 
three genres (News and Media, Political and Association, 
Business). Research by several scholars has divided the 
genre based on the similarities of that particular genre 
whereby the genre co-exists in the other culture. In a similar 
study, Fraternali and Tisi [40] focused on an e-commerce 
website to find the differences between eastern and western 
culture. Meanwhile, Gould, Zalcaria and Yusof [41] use 
transportation, education and business for comparison study 
between Malaysia and United Kingdom. Juric, Kim, and 
Kuljis [8] however used four genres (e-government, news, 
and media, business and education) to represent the 
differences between South Korea and the United Kingdom. 
Selections of the genres are based on intercultural 
perspective rather than cross cultural context. Furthermore, 
the selections of the genres are also based on a certain 
distinct characteristic of cross cultural context in Malaysia. It 
is also justified by Asma [42] that claimed the differences 
among subcultures in Malaysia can be seen through 
language, dressing, food, religion, beliefs, aspirations and 
challenges. Table 1 shows the genre and the number of 
website for subcultures in this study. 
TABLE I 
WEBSITE GENRE AMONG AUDIENCE 
 
Malay Chinese Indian Total 
News and 
Media 10 10 10 30 
Political and 
Association 10 10 10 30 
Business 10 10 10 30 
Total 30 30 30 90 
 
The selections of the website are based on website 
ranking using www.alexa.com and www.ranking.com. 
However, due to some limitation, a keyword search was 
used as an alternative to finding the website. The ranking 
utilized in this study based on two reasons. First, ranking 
indicate the popularity, shows that the chosen websites are 
frequently used by users [43]. Secondly by using ranking 
and keyword search in selecting the appropriate website also 
guards against common method variance [44] by trying to 
avoid randomly choosing the web application. Furthermore, 
to control the number of websites, this study uses only .my 
website domain. Fig. 4 shows the flow chart of the website 
selection methodology. 
 
 
 
 
Fig. 4  Website selection methodology 
2)  Website Characteristic: The selected website was 
assessed using website characteristic guidelines. Website 
characteristics focus on elements of user interface design 
centered on the color based cultural marker as proposed by 
Barber and Badre [7] and several other researchers [10], [45]. 
These elements were selected based on the highest frequency 
of occurrence in cultural based research in the past 10 years. 
The characteristic of every element is derived from Research 
Based Web Design and Usability Guidelines [46] and Aaron 
Marcus & Gould Interface Guidelines [47]. Based on these 
guidelines, characteristic of every element are further 
investigated to determine the characteristic that influences 
the users with various cultural backgrounds. Hence, 
characteristic of every element is listed in Table 2. 
TABLE II 
SUMMARY OF COLOR BASED CHARACTERISTICS IN INTERFACE ELEMENT IN 
WEBSITE CHARACTERISTICS GUIDELINES BASED ON [48][6] 
Color 
Page Background 
Header background 
Title Text 
Body Text 
Link 
Menu color 
Banner 
Dominant Color 
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Using the interface features, color based website 
characteristic guideline was developed in detail. This 
guideline will be used to analyze interface pattern in selected 
website. Characteristic of every element was validated by 
three experts (interface design expert, ethnicity expert and 
statistical expert) to ensure the guidelines are applicable in-
term of finding the interface pattern. 
3)  Website Pattern Analysis: Based on the guideline above, 
colour based interface design elements and preferences were 
observed through a pattern of occurrence for every 
characteristic in the selected web application.  Comparative 
analysis was conducted between web application which 
targeted to three main audiences (Malay, Chinese and Indian) 
based on the number of frequency obtained. During the 
analysis, only main page of the websites is analysed. 
Kruskal-Wallis test was administered in order to identify the 
significant differences between subcultures [49]. This test is 
nonparametric equivalent to one-way analysis of variance 
(ANOVA) which used to test two or more groups was 
utilized based on following justification: 
• Measurement of data is not normally distributed 
(mean and standard deviation cannot be used to 
describe parameters) 
• Data obtain are a categorical variable which is either 
dichotomy or ordinal variable which indicate the use 
of non-parametric test. 
III. RESULT AND DISCUSSION 
A. Color 
Kruskal Wallis test on Color preferences among 
multicultural audience revealed a significant effect for 6 
characteristics from 8 characteristics with value range (χ2 (2) 
= 7.7 to 14.4, p < 0.001 to 0.02). The summaries of the result 
are in Table 3. 
 
TABLE III 
WEBSITE GENRE AMONG AUDIENCE 
 
Page 
Background Title Text Roll Over Unvisited Menu Color Banner 
Chi-Square 9.901 7.705 8.378 9.048 14.400 10.904 
Df 2 2 2 2 2 2 
Asymp. Sig. .007 .021 .015 .011 .001 .004 
 
 
Follow-up tests were conducted using Mann-Whitney [50] 
with Bonferroni [51] correction to evaluate pairwise 
comparison among the three groups. The results of this test 
shows color preferences among Malay and Chinese was 
significant for 6 characteristics, contrastingly only 3 
characteristics were significant between Malay and Indian, 
likewise, Chinese and Indian only significant in two 
characteristics as shown Tables 4, 5 and 6. 
 
 
TABLE IV 
WEBSITE GENRE AMONG AUDIENCE 
 Page Background Unvisited Link Menu Colour 
Mann-Whitney U 296.500 303.500 241.500 
Wilcoxon W 761.500 768.500 706.500 
Z -2.366 -2.199 -3.137 
Asymp. Sig. (2-tailed) .018 .028 .002 
TABLE V 
COLOR DIFFERENCES BETWEEN MALAY AND CHINESE 
 
Page Background Title Text Roll Over Unvisited Menu color Banner 
Mann-Whitney U 259.500 277.500 263.500 262.500 224.500 244.000 
Wilcoxon W 724.500 742.500 728.500 727.500 689.500 709.000 
Z -2.938 -2.606 -2.807 -2.814 -3.401 -3.128 
Asymp. Sig. (2-tailed) .003 .009 .005 .005 .001 .002 
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TABLE VI 
COLOR DIFFERENCES BETWEEN INDIAN AND CHINESE 
 Title Text Banner 
Mann-Whitney U 335.000 305.500 
Wilcoxon W 800.000 770.500 
Z -1.756 -2.202 
Asymp. Sig. (2-tailed) .079 .028 
 
From the above result from 8 characteristics of colour, 
only 6 characteristics were significant (Page Background, 
Title Text, Body Text, Link, Menu colour, Banner colour) 
and become a cultural marker in this study. Indirectly, these 
are the prominent colour based cultural makers. Thus, 
dominant color and header background are not considered 
significant colour based cultural markers. This finding 
revealed that there are differences in the preferences of 
colour features among three subcultures in Malaysia as 
shown in Table 7. 
TABLE VII 
SUMMARY OF PROMINENT COLOUR BASED CULTURE MARKERS 
Color 
Page Background 
Title Text 
Body Text 
Link 
Menu color 
Banner 
 
IV. CONCLUSION 
The primary objective of this article was to identify web 
application preferences, especially color based cultural 
markers among subcultures in Malaysia. This study used 
content analysis of web application by using website 
interface guideline. Based on the guideline, differences 
among the three cultural groups were explored. The result 
obtains from this comparative study brought many 
interesting findings. Color based cultural marker exerts its 
effect on various cultural backgrounds, particularly through 
interface design preferences. We sought evidence by using 
Kruskal-Wallis test and further employed Mann Whitney to 
find the pairwise comparison. Indeed, consistent with the 
cultural model, subcultures bring diversity toward interface 
preferences. Importantly we have also uncovered a process 
to determine color based cultural marker in a multicultural 
country, particularly Malaysia. 
For future works, it is that recommended to investigate 
other interface elements for website design aimed at 
multicultural society, especially Malaysia. The findings of 
these interface elements for website design would improve 
user acceptance level and further improve continuous 
engagement. Furthermore, website designers would utilize 
prominent cultural markers based on interface elements to 
develop a suitable website design that is intended for a 
specific group of users that shares common cultural 
characteristics. Table 8 exhibits other cultural markers for 
language, page layout, navigation and images besides color 
that is worthy of further exploration.  
TABLE VIII 
SUMMARY OF PROMINENT MARKERS FOR FURTHER EXPLORATION  
Language Page Layout Navigation Images 
Language 
use 
How many 
languages 
The 
dominant 
language 
Translation 
available 
Headlines 
Point form 
Paragraph   
Live Chats 
Official 
Slogan 
Orientation 
of Text 
Speech 
Topics 
 
Banner 
Menu 
Logo 
Title  
Search  
Menus Type 
Menus 
Position 
Use of 
Frames 
Static 
Banner 
Arrangement 
Page 
Orientation 
Page Length 
Total 
amount of 
item in home 
page 
Display 
Density 
Navigation 
tool 
Menu 
Link Type 
Link Open 
Link Clues 
Link option 
Link choice 
access 
authentication 
Return home 
button 
Keyword 
Search 
Scroll Bar 
People 
Building 
Images 
Description 
Types of 
Images 
Organization 
Stamp 
Ratio of 
Image 
people to 
building 
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